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Current research interests

Algorithms and instrumentation for evaluation of cardiovascular function and
metabolism.

e Reconstruction algorithms for dynamic emission computed tomography.

Algorithms for robust estimation of the parameters of compartmental models of biological
systems.

Covariance shaping least squares estimation algorithms for fully 3D tomographic reconstruc-
tion that allowa priori image covariance specification.

Instrumentation for routine, non-invasive evaluation of arterial function and the integrity of
vascular endothelial response.

Investigation of Alzheimer’s Disease as a systemic vascular disorder.

Biomonitoring
Instrumentation and algorithms for wireless ambulatory biomonitoring:

e Design of wireless ambulatory biomonitoring systems utilizing MEMS sensors, Bluetooth and
micropower radios.

e Design of bracelet wireless reflection photoplethysmograph to enable continuous pulse pres-
sure waveform monitoring and analysis.

e Integrated design of hardware and software for robust detection of activity signatures that
indicate that a monitored subject has fallen.

Positron emission tomography (PET) instrumentation

e Search for new high-speed, high-efficiency scintillators for PET using computational elec-
tronic modeling.

e Forumlation of calibration algorithms for depth-of-interaction PET camera for mammographic
and small animal imaging.

Employment
Scientist 2001-present
Postdoctoral Fellow 1999-2001

Department of Nuclear Medicine and Functional Imaging
Lawrence Berkeley National Laboratory
University of California, Berkeley



e Developed of dynamic emission computed tomography (ECT) image reconstruction algo-
rithms. These are robust computationally economical methods of reconstructing medical im-
age sequences from inconsistent projection data. Developed the first algorithm able to fit full
first-order compartmental model parameters directly from projections to thousands of pixels.

e Development and clinical evaluation of a new instrument for the routine evaluation of vascular
endothelial function.

¢ Investigation of the possible origin of Alzheimer’s disease as a systemic vascular disorder.
This research involves the use of laser Doppler imaging to assess skin response to the ion-
tophoresis of vasoactive compounds. These techniques are being evaluated for use in moni-
toring patient responsiveness to treatment with acetylcholinesterase inhibitors.

e Calibration algorithms for depth-of-interaction breast and small animal PET camera.

e Determination of optical properties of potential inorganic scintillators through computation of
band-gap values.

¢ Design and implementation of wireless biomonitoring system.

e Development of techniques and instrumentation for the non-invasive determination of vascular
sensitivity to graded ischemia.

Lecturer 2003-present
Departments of Bioengineering, and Electrical Engineering and Computer Sciences
University of California, Berkeley

e Image Processing and Reconstruction Tomography (BioE C165/ EE C145B)
(Spring 2003)

Guest Lecturer 2002
Department of Bioengineering
University of California, Berkeley

¢ Intoduction to Bioengineering (BioE 153) Bioelectronics course module
(Fall 2002)

Visiting Scientist 2002
Department of Physics
Uppsala University, Sweden

e Studied and implemented numerical methodsdbrinitio calculation of the band gaps of
potential PET scintillation crystals.

Graduate Student Research Assistant 1996-1999
Department of Functional Imaging
Lawrence Berkeley National Laboratory

¢ Inconsistent projection dynamic emission computed tomography (thesis topic). Developed the
first joint spatiotemporal reconstruction algorithm for multiple dynamic regions. Developed
technique for parsimonious representation of tracer time activities within dynamic image sets.

Teaching Assistang 1996-1999
Department of Electrical Engineering and Computer Sciences
University of California, Berkeley

e Image Processing and Reconstruction Tomography
(Spring 1997-1999)
Instructor: Prof. Thomas F. Budinger.

e Electronic Transducer Laboratory (Fall 1996)
Instructor: Prof. Stephen E. Derenzo.
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